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Syllabus

❖Numerical Solutions of Ordinary D.E

❖Matrices and their applications

❖Interpolation and Curve Fitting

❖Numerical Integration

❖Boundary Value Problems and Finite Differences

❖Numerical Solution for Partial D.E
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𝐸𝑥:𝐷. 𝐸. ,
𝑑𝑦

𝑑𝑥
= 𝑦, 𝑦 0 = 1. 𝐹𝑖𝑛𝑑 𝑦 𝑎𝑡 𝑥 = 1

𝑢𝑠𝑒 ℎ = 0.5
𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛
𝑥𝑜 = 0, 𝑦𝑜 = 1, ℎ = 0.5
𝑘1 = 0.5(1) = 0.5
𝑘2 = 0.5(1.5) = 0.75

𝑦1 = 1 +
1

2
(0.5 + 0.75) = 1.625

𝑥1 = 0.5, 𝑦1 = 1.625, ℎ = 0.5
𝑘1 = 0.5(1.625) = 0.8125
𝑘2 = 0.5(1.625 + 0.8125) = 1.21875

𝑦2 = 1.625 +
1

2
(0.8125 + 1.21875) = 2.640625
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𝑅𝑢𝑛𝑔𝑒 − 𝐾𝑢𝑡𝑡𝑎 𝑀𝑒𝑡ℎ𝑜𝑑:

𝑇ℎ𝑒 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑓𝑜𝑟 4𝑡ℎ 𝑜𝑟𝑑𝑒𝑟 𝑅𝑢𝑛𝑔𝑒 𝐾𝑢𝑡𝑡𝑎

𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑠:

𝑦𝑖+1 = 𝑦𝑖 +
1

6
(𝑘1 + 2𝑘2 + 2𝑘3 + 𝑘4)

𝑘1 = ℎ𝑓(𝑥𝑖 , 𝑦𝑖)

𝑘2 = ℎ𝑓(𝑥𝑖 +
ℎ

2
, 𝑦𝑖 +

𝑘1
2
)

𝑘3 = ℎ𝑓(𝑥𝑖 +
ℎ

2
, 𝑦𝑖 +

𝑘2
2
)

𝑘4 = ℎ𝑓(𝑥𝑖 + ℎ, 𝑦𝑖 + 𝑘3)
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𝐸𝑥. 2 𝐹𝑖𝑛𝑑 sin( 28)

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑓 𝑥 = sin 𝑥 , 𝑥 =
𝜋

6
; Δ𝑥 = −2 ∗

𝜋

180

𝑓′(𝑥) = cos 𝑥

𝑓″(𝑥) = − sin 𝑥

sin( 28) = sin(
𝜋

6
) + (cos(

𝜋

6
))(

−2𝜋

180
) + (− sin(

𝜋

6
))(

(
−2𝜋
180)

2

2!
)

= 0.46946 ≈ 0.47
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